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(4) mW^V-O^M^mrZ, ^^X7-$f(7)v- v>0^v^IEM*IE» 

(5) IB^MMo^KK^tU fEMiJ^ ^PJ^. y?^, X7-$b^o/:J:9^ 
fE§t#1±^ MM^^O^b^^v^fEMTtlEilMi: ^cofEilS^^o 

( 6 ) mm$i<r> x ^mmmmx & mm^m^ mtx. %> mzmmzmmw t ^oib§i# 

(7) k«b k & lEii^piHg ^ mmmmmfa t ^mmn^mo 

[0 0 2 9 ] 

±HE!$fI(±, ^1) -3 7) <7)#§I^KJ;oTfl?&$fi£o 

1 ) ^4<fc4, R, S-^OO^-tc^ (lit, RtiY, B i . I n. Mo, V, 
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zm-^wmz^-tzztz^Wit-fz mmmmmw-o 

2) m-nmWk-hK 7C^M4-i-^rL. Mtf s , A 1 , C r , M n, Sc, In, Ru, 
Rh, Co, Fe, C u, N i , Z n, Li, Si. Ge, Zr, Ti. Hf, S n, P 
b, Mo, V, RV t Nb<DrpfrbMl$tl&'J>t£< t i>-mX~&2>Z fc*JRF«fci"* 1) IE 

3) MK^mm*R*#t* £fc 1) 3U±2) is*oiiies^feii^ 

Wo 

4) m-<nnm&. m-<ommt^mM®mmz&%*Ltzmm.*mir&zt*mwLt 

5) **Lt£, ^<h, %~<Dwm, rnmmnm. mmm\m 

6) &«±k, ^-&< t*>, *«*t^»m. s-o^m, ^-o^m, R#t«**«* 

8) 2&K±fc, ^4<H, »-0#K. 

i o) 3fe«_ttc, Mi, m-<vnm. m~<Dwm, u x-m&w&m. 

mZtitzZ. tZ&mttZ 1) Xl±2) iEfStO^IEM^fEilM^ 

1 1) m~(Dmm^, Z n S, XliZnS-S i0 2 Sr±JS^fc^-*ifc«:#«ti- 
* 1) -10) OM^^^IEmoiifEMTicfEMfro 

12) <Dmmi)K RxMyOOMti$fl (x, y (lUC^SUfc) , x/ (x + 

y) ^o. 3t'*i»;h^fttt^2) -id <DiytLfrtzum.<Dmimjtmmm®-o 

13) »-03»it**R (tc^R) tRO (7tmR<OWtitW h Z t £#fgfct 
til) ~1 1) OW*L36»HiE*OiiSEajtfESHEflto 

14) #— OfcH^R (tc^R) fcMO (x*MOBHM&) ^tti^t^tf t 

■r*2) -id ow*t*»nfB«oiiEMjtEsasE#o 

15) ^-©Il^RO (TC^R^mft^) tMO (TC^Mom-ft^) ^Mti- 
t *<WWct'f&2) -11) ^MtL^^IE«Oii|Ea7fcfEil^#o 

16) m-vwm&R (tc^r) , ro (Tc^Rom^) . rvmo (jtmuom 

im) mt«itt»ftit42) -11) oMtL^tw|E«Odi|ES^IEil^o 

17) »-0»!R^ftlf*^;*£^&1-S£fc «r#»t-t-5 1) -11) Ofatl^ 

18) H-o^R^if^^^h^kif^^^^^-ti^ *<WWLt-f2> 1 ) -11 

) o-Rr*t5&»»caE*03tiEa[jfciB»fl£#o 

19) fg— (OmWkifi. Bia4BbOd (1§ U 4Bli4BiKO«t'* k ?>Stf*i^ft 
(HllOxi, a, b, d tiifflj£Jt> 10^a^4 0, 3^b^2 0, 50^d^7 
0) «^ft^:^titt^2) -1 1) 0#a^tcIE«OiIIHM3tIEM^o 

2 0) onmtK Bia4BbXc0d ({I U 4 B ti 4 B^f^'bSlltf ft*: 

l®<7)7cm, Xfi, Al, Cr, Mn, In, Co, Fe, Cu, Ni, Zn 
, T i . RVS nOt frhM&Hfc&& < t lU<Oyt^, a, b, c, d fiffljjEJt, 1 
0^a^40, 3 < b < 2 0 , 3^cS20,'5 0^d^70) <7>£Uc&;fr-t & - t 
2) -1 1) Offl*L^fciEttOjfiiEiB#E»a#o 
2 1) 3fll«JSl±^***W^fll#U^^«:^*i-*iB«^-^S:^JK"C§, 
@-§-l/^^t;3fe^v»rK»T-^Oitt«*#lJ»ft?S&i fc«:!RF*fci-S 1) -2 0) 
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22) PRMLttiz£zm^mm&^mm±^ifc^&&ztz&witi-2> i) - 

2 1) <7)M^^^ie«c<7>itfBM7tlEiil«^o 

iitil) -22) o^r<i*»JcE«oii|BajtlESi(Eflto 

$v^^iitt^,2 3) ie«Oii|BM^:IBil«^o 

-r £ £ t zmmt-tz 23) xt± 2 4 ) mm^mimmmmfco 
2 6) f-^iiwMWfl^aot, tis^) -^) <D'j?% < ti>—o<Dmm 

V)m%-?-?*B)&XZ2>ZtZ!$WLt1rZ, l) -2 5) OjBIfL^tcfBfcOilieS 

i-^sis^/xiii-oii^^i?*^ 
/n) i-oiii^/xiifzwiioM^^^ts 

>j) ^w^^o^m^^b^-^^ 

2 7) ^-O^MS^VXfi^^fl-^lilOffiff^^^BIl?^^^, 3»HJiJU:0#l 

&#£1i-^i^^££$:i-&ib§i^-? ^mx^ £d t *t^tt^ 2 6) ism^iiis 

2 9) 5 0 0 nm&T<DftX*timn$L*ifitX&Z>Z t i'WWtt-f Z> 1 ) -28) <T>m 

ti & \z % Brno m mmmmfeo 
3 1) m-^mmt^mtmMmmmn&'fcmz&tfzitmwmm^ x^xmm 

ZltmZ^ZZt Jtmit-fZ 1) -2 9) OMtL^^IB^OiifBM^fEi^I^OlBiiS 

m^v^)VKm^^x%zm^-?<Dmw.*m^hz\t*mwLt-tz> 3 0) xt±3 1) ib 

33) PRMLii&i<z£&m^>&m&xmm±zi7 7 ;H#itt^3 0) -3 

2) OMn^tciB«c<7)fBilS^^ffio 

34) f£-OIfM<0«JM#£K ioT. TIB^f ) ~;i/) < ^-ooiaii^; 
1CJ: (9fBli^-^ £^J&£«C <h ^mWh-fh 3 0) - 3 3) O m H frfc IB «0 IB » 

/n) i-^SlS^/Xliir^IloM^^t^-fS 
-) ^-o»JKSr^»$** 
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^^WM-f-^-^^^^^-r^Kii^-^ t *W$Xt-?& 3 0) -3 4) 

3 6) ^-OlSfllS.^VXti^ZlO^flioMlf^^^M^ffi]^. 3*MtmJicO#|& 
&ft&im^\/^^Z&J&1-&tZm^-? i:%Z!&Z^&ZtZmMtirZ> 3 0) -3 4) O 

3 7) 5 0 0 nm&T<D-m^mmW$L*ftl Zt£!WWLt1rZ>3 0) -36) <D® 

ti friz f eiico f eitSit^ fto 

[0 0 3 0] 

#S&9J^<bfJ^ ±C»HSr»ft-r*3tftC *SI9i«>H*S&9JJ: Lf, Mil:, 4? ft 
<ii, RSJ/O^xi (fIL, R(iY, B i > I n. M o , VRV y > 9 >^!Itc* 
J: «JSLLtf>7C**£U O(iK^Sr^-r) 7&><bft£iffli (WT, ROflltv* 

izmtizwmfo t * <Dm§m£.jji& z&m t tz 0 

*r»W*^IW**aKfcLftv*fc, R0I«^I<4^ »^CJ:otliROR# 

ie&§^7-£i#fln£«£> R Ol^ii^l < 4 i9 (MCiotliWtC^) 
, y^^X7 - ^Ol2if /< 7 - -7 - v > ^ < ft & £ D £ ft 

[0 0 3 1 ] 

^I^WilUMtt> SES'* 7 4 ft < , ieii-7-^« 

Mb) l-Sfc^^tSTOtetf****, 

:®R01O»^l < ft£JK0<7)-o(i N R0I^lEiii(0-ot LTti^ 

^tt^oJttHEW^: § ft^fb£# 9 E^SSl^* & ^\ - Offi«3&S*j&*±# ft £ i t «r W 
WT£ftv>fc#-c** 0 BP*>. $fc©««*JS«-eU\ ROMtwistt*, «^v§ife^Ojtic 

m-x % *> mmmtfs m lactLi^ ^mmm^mmm. t ft o -r v>fc 0 z 

fz, i«^ROH:jlliLTv^/:)6, i> &m<0$kipmt> & „ *<Dtztb£M.*W 

§S«£3I£^U iO'WROI^J^Kii?*, J: oTfiflfc* 

£81*11 u t&-o»§i<aj#Bu ajKas-fb, &tfc> isntftst^fb. mi\L/mjtm<D'\mmt 

[0 0 3 2 ] 

^ o 3kjs -e * * «a <7) /h $ v » tim v - ^ -e , * § ft m * §t± $ * & - t £ n 

ttJfiE# 2004-3036821 
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(-) ^il^fi«$^tttM'M^M^^/:i6i:, * £ &7fc^7E»fb£|B 
< -T * - t ifit* § , i /tlBit^ 7 - Witjpn «t * 2S^O$#oafcit * C - t **nr m-c § 

'S) o 

[ 0 0 3 3 1 

[ 0 0 3 4 ] 
[0 0 3 5] 

i . i-^n<7)ii 
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tt*©i&fB£jteSE»«#:-?*±, BttfSESW fcfciftJR* LX^fz 

mtmo&m&ftx&t), ^<Dtz&^mmzftmz*tz>umtxmmz*tz>tzii, jtte 
m j? v s 1 4 o t v » ( i £ ffl m m <o mmmfo k m l ?# m $ k 

$ ±iBieMa^ x h tzibn^mzmwL^mmx^m^^im < , msLtevwtf 

[0 0 3 6] 

-O ^ (tat, tt^tcJt^rss^M^/hSvO 
-) ^ib 

%.7tmztt:ffl.z j £z>fz)t>iz^ m-vmmtz&^x, Rytmm^ ximitrntz^tzyim 

V±±.<D®.&frb, m-<^mm<7)R t ttli, Y, B i. In, Mo, V, JkTf?>9> 

Srtf 9±"e»±SiFS Lv*ff(fc LT^ft>*L* 0 5E^»— OWMUtt, AU Cr, Mn, S 
c > In, R u , R h , Co, F e , Cu, N i , Z n , Li, Si, Ge, Zr, Ti 
, Hf, Sn, Pb, Mo, V, RTfNb<D#frhmiitL&&&< ti>—m0>jtXM*lr 

[0 0 3 71 

(i) mtvst-r&z.t-cmvH&mzmibzzktf'ezz (m-^nm^wm^ ^ 

ttilE# 2004-3036821 



mm 2004-066210 



^-v! 15/ 



( 2 ) mm t-f&Zt -T1£#$:7e1£ * m t> %> i £ a*-e £ £ 

(3) B i f W 5 0 0 n m^TOtf JS^jfcKWLtjtM^fi^xI^ti-tS i t 

(4) b i ^^i&m^jtm, #v*u\ ?m^*2- Ll^^i**: t-e, 

[0 0 3 8] 

RxMyO (x, yii^Wt) -C*$ft*#-0»K-ett, x/ (x + y) ^0. 3 

ifc, B i a 4 B b OdXliB i a 4 B b X c Odti^Wi-^IIOTt-S: 

C, Si. Ge. Sn, P b3W»f<b*L*j&*, »ft? & S i G e L v> 0 xti. 

A U C r , M n , In, Co, Fe, Cu, N i , Zn, Ti, JBLXfS n (Dip frbMl£ 

[0 0 3 9] 

o 

ifc, ROR^XSKM (1) R-M-OOHTG^tK (2) R + 
MO (7C*R fcx*M<3BMt*&^ , (3) RO + MO (7C^ R coMit^d t 

TtmMOmtVofrb > (4) R+RO+MO (jnc^R, TC^RO^Hbtk S. 

t^TC^MO^fct/^^^^?!^) > l£vMi (1) - (4) <D®.fr&t>*tfrb%2>7tm. 

* -a- * l&fc -C tb Z> o 
[0 0 4 0] 

fit, n-o*Mt;j3v^-c, 7tmRRzfyxii7tmMmmitm^mx^<^-r^m 

o 

mitmvm<r>jtmR, mzo^xkt, mjtt^^mmmzmmirzzttfxz 

^|J^ t /c7Cf?t R f$>fr*#Wfc3&* £ o 

mz^ *-0»I#R x M y 0©IUfe*S*L4*^ (x> y ttST-ScJt) . x/ (x 
+ y) ^0. 3 t-tZZtiz* *K UmW£.&®L<Vfa±*mZ> z\ ttfXZ Z> Q lit, iffl* 
*Ki^&#tt*«#£j£teO»ISEK:ttx/ (x + y) ^0. 3 OfEH^<0^-^^M^ 
tfflt^ittt^ #f§9!fix/ (x + y) 3s0. 3 <Z> 1KB ft 

m— owmfomzii 20-500 a^sj l</> 0 

[0 0 4 1 ] 

ttiSE2|# 2004-3036821 
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2. m-<Dwm<Dmm 

[0 0 4 2] 
[0 0 4 3 ] 

z\<om, m-<onm<7>m.E%mmtut, ies$^iiii^^o f&ro»igio& 

& J: 9 fc&& 0 

, £ li, *m<D«J, KffOKSgKJ: tim&"t?$>Zo 

[0 0 4 4 ] 

L < , ®]xJ£\ AI2O3, MgO, B e CK Z r 0 2 , U0 2 , T h O 2 
4 JroJ&iftBMMfe^&ffc* ;Si0 2 , 2MgO • S i O2 , MgO • S i O2 , Ca 
0-SiOs, Zr0 2 • S i 0 2 , 3Al 2 O3 • 2 S i 0 2 , 2MgO • 2 A l 2 O 
3 • 5 S i 0 2 , L i 2 0 • A l 2 0 3 ^SiOaftW'f W$Z.%<OWi\\M \ A I 2 
TiOs, MgAh 04. Cai 0 (P0 4 ) e (OH) 2> BaT i O3 , LiNb 
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Oa> PZT [Pb (Z r, Ti) Os] . PLZT [ (Pb, La) (Z r , Ti) O 
3 ] , 7x7^ Yt£¥<OW&.iVfo'&<0&.iUfa ; *V»li, S i 3 N 4 . Sie-zAlzO 
z N 8 - z . AIN, BN, T i N & OStfbW^^HMbW ;SiC, B 4 C, TiC 
, WC4^0*ft*S©*»ft»; LaBe, T i B2 > ZrB 2 4 ifO * -Mb*^*)* 

gKb^ ;cds, mo s 2 ttznmtmJhnmkiVb ; Mo s i 2 ^^t-fft»# 

[0 0 4 51 

IBSW^it^Jti-saWtt^MttomjS^'b, S i 0 2 , ZnSXIiZnS 

• s i 02 (MtiLtt) t-tzzt-hmtL^mtLxmfhix&o ztz, mmmm 

£-h5H#&£*!>K(i, Zr02*±#(±JS^) ^t^Ct^JL^o Hi:, ZnS, 
Z r 0 2 . Y2 O3 > Si0 2 frbtt&mV®}, SvMiZ r0 2 , Ti0 2 , S 1O2I 
tfX^kfclJ. Xi J Y 2 Oj, CeCK Ah Os, MgO, C a (X NbCK ^i±mM 

-<nmmt LTZ n S i t-TZZ. tim* (Z n S • S i 0 2 £ffiv>&Jt^ii, 
^±t^i:t-5R|fi »»i-4»^J±, A g ©ttfb*l*Jk-f 3 fc*©»ttfb* «rtfc*t * 

irofl<7)f $l± 2 0-2 0 0 0 A^Mi L^ 0 ttz^ iiHTti. Iiofl<o 
[0 0 4 6] 

3 . mm#*mm<r>&tik 

mmunmmommt (a) htm^ («x.wr, uti^-^iictis 

3ft**#4fe* ft* (b) illoMf^ (c) 

( d ) Rstsps* i«7^> m»oiw*t, ( e ) mmmm^mmmmz^ 

o 

[0 0 4 7] 

4fc, f iMIIiiWTOM^?! ^it; ^ i: i 0, (b) £M£«>%£«1lg* 

• issue i o T^##»!iio#««ibi-£ 

• iB»m:*#-0*ilo«SSSE'fb«:S#-ra 

tBIE# 2004-303682 1 
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[ 0 0 4 8 ] 

h^^&^if [ieilfelWH i g h to Low (^4 • h * - • n-) Oip.— 

t4 0*vo * t«tt#ii^®it Ltttts-tciot, wtkm^mzzmwD 
mi (-m^^a, tmm&zn igh to Lowitt^) i:t&i ttf-czz&m 

ifc, (e) ©iii:o^t(i, *«Wtt*--©?»JRtc±^:*3tiRJR«SB«:'ft-^-r*3& 1 
[ 0 0 4 9 ] 

atHftHKtem-s - lv^ (mi 2#Mo M^^ s i5iin^^ft^7K-r) 0 

■r h Z. t f± , afcfi#tf?f£ * sMfc $ •£ & £ t * rt ? * <b -e & 3 o 
[0 0 5 0] 

**M-cv>9 r±"^iixwj ttt, hi 1 3 izm-rx •? i>ra*oieBiiT?*fe«uR 

fciR JCTfc ft U -feWi:t±HOMO-LUMO (*^E-;i/^E) <Dmmzm-3<w 
©«rj ti±. Ell 3 9 ±iRJR«fc t±8U©»»K*^< KiRWS-iSi- (HO 

£ **b t;5fc#-r & i t ^x # & o 

[0 0 5 1 ] 

§i - ^ ng T * £ ^ PJ § S v ^ ;i/ H ?P $IJ -t & tz , «i ^ f & M ^ * -2) <7) ^ v » * -2. 

tBfiEW 2004-3036821 
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[0 0 5 2 ] 

fcJt*Lv*IWRj&*;F3SKfc* t v» d lot, fl£»W£5&**'fe P — »f ift 

^liLffeW- "7 r afeR«* tw^ § * ® iRftr & it £ & v**J-*h WilfCD-R^DVD-R 
[0 0 5 3] 

[0 0 5 4 1 

#3fciBO«1*oSI*rctt, mmmnm<D^WW.^ ttmft£WL&<nm&Z TIE 
»ap £ ^ # %> tz *> bz . *«*tfl-*mo±«RJR* lEfiH^tM * it ^ tt KHfiLw 

[0 0 5 5] 
[0 0 5 6] 
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feli^MB, CVD, v^iJ^^^^ooii^-o^HctoT 

T^^-jWR ; T-fe h h y^DAJft/ >^ ^(Dt h >i ; N, 

J:'oxxf^l;^nn*M, ^lb^i^>\ d^/x^ >\ HEMfclt^ h 'J ^ n 
^fc^oJTO^n^Wtlt^ ; ^>-tr>, *yl/>, ^ y ? n /i^ > -tf >\ v 
^ n > -fcf > & if^^fli ; h^yx^y-;K xh^yx^y-jv^ ^-bn y 

&mm<Dmm&. looA-io^m, u t l < t± 1 o o ~ 2 0 0 0 kt-r&o 

[0 0 5 7 ] 

mi± a £ w^M-f - ^ ^ ^ * £ £ felt -^«-ei5o 

-Sit # ? -c § -2) o 
[0 0 5 8] 

„ -fe^n-^7-tf-b, ^ij i fi/yfl'7^1/-b^ t'^tf f> ii^ jJ?'J#-jK 
* - h ^# B B B I* S ')ty7r/ 7&*Sf 4 L v^ 0 

[0 0 5 9 ] 

LXli, S4^«ItRir$©+^v4(7), #d;L(±\ Au, AU 
Ag, Cux Ti, Cr, Ni, Pt, Ta. P d^^I*fi-e*v^i^CLt 
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, Se. Hf, V, Nb, Ru, W, Mn, Re. Fe, Co, Rh, I r , Zn. Cd 
, G a , In, Si. Ge, Te, Pb, P o , Sn, B £' <D&mW¥-±m> *&if 
%>Z\£ ifiX § & o 

RWlOffi LvMRJ£tt, 5 0- 3 0 0 nmt*l>o 
[0 0 6 0] 

ST-aHS-fbttwut. uv^Mbttwai^^tf^^tSo ttz, MmtmtLxii, s i o 2 

„ S i N 4 , Mg F 2 , Sn0 2 *tF&&if btlZo 

cn^o^4t±^4-efflv^T ii^Lti^t & i s^ftfe* < Miliar 

[0 0 6 1 ] 

— fttwO. 1-1 OOjumOW^i^ *^C*^TI±, 3~ 
3 0 /u m&W-t LV^„ 

^^^BILT^ J: v> 0 
[0 0 6 2] 
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itblSil^J^L * H & i 1 § £ o 

Lv^ 5 \ !|i: 3 5 0 - 5 3 0 nmWI/-fWJL<, foWJtLtli, 
jfig4 0 5 nmOU-fjfe^ftfb^o 

[0 0 6 3] 

*$tmt<z£tii£\ &<d (i) ~~ (7) <dx o temimmzmmfotzmzmmzLjj&z 

(1) Wfel'— fa£J£«i* ( 5 0 0 nmJilT) , #fC4 0 5 nraiSf ©iSftffC^oT 

(2) WfeW— (5 0 0 nmJSLT) > 4 0 5 n mfijf Oy£Sft^T& o T 

(3) Wfe^--f'rMfI±^ ( 5 0 0 nmWT) , «fK4 0 5 nmJSf OlfiI«T**oT 
P RML» «fc S^Atam-eoffiSS^^ai LfcM«SB»nTffi4iaiESjtffi» 

[0 0 6 4 ] 
[0 0 6 5] 

mmm 1 

fgrtifc (|S?5 0nm) ^tS#'J*-a-Hlii: (£ W 0 . 6 mm) „ 
XA7^^fflv>tIf 6 5nmOZnS-Si02 <DMm, ZnS : SiO 

2=85:15) tmm 1 5 nmOB i F e 0»J8S (#— 0*M> F« I B i 

3 F e 5 0 1 2 ) £«&fc»e Lfco 

^•CB i FeOfI©±t:, TIB Mb 1] "C^StLife^^^S^rttttfl-SIR (¥ 
W^3 0nm) ^Xb^n-hftCiotilL, HK^OJiK;*./'? y ? ft "CHI? 1 
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Me 




0 0 0£fi :4 0 5 nm, NA: 0. 65) £ffiv>T, ^XT<r>^\^\ M^^-^ffill^ 

• : 8-1 6^f§ 

• feilH^-fit I 1T=0. 0917 (^m) 

flv-^S3T= 0. 2 7 5 (//m) 

• leii^^s : 6.0 (m/ s ) 

H 1 5 KTjt-T J; ^ |Sfl/^7-7i ? 7 . 0mW-C8. 0 % i: v y 

? mm hti, &u & - rnmrn^ z-m^-rz^t #-e § tz 0 

(RF Level) ^ £ < mt-f Z> - £ 3*** < > ^v^^HJ^^^- L . ^"UM^U- 

SSfcAFMK «t *9P^^o 

[0 0 6 6] 

JtfcPfl 1 

ZnS-Si0 2 II *IS:»tfcv*jGu StTB i F e OMm (^-O^M 

iOiIffiffl36IE»«EflC'ei±, 5. 8mWjS#TM0. 0 % v>^ *#tc^»ft v y * lit 

F Level) fftLto 

1 titmm 1 0^^m<7)lt^lll^> HI 6 — [1 1 7i Lt/Tto 
HI 1 6 liMfOyy ? £Jt«!Lrt:EU [1 1 7 (4M^^^-^SPfcfB#v-^apoff4. 
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*>ie»'< 7 - v - v y zizm iz&mx- ^&z\t mtfrtb h titz 0 

[0 0 6 7] 

Z n S - S i 0 2 <Dmm% 5 0 nm, RZfB i F e 0O§|J?£ 1 0 nrai:Lf;MW 

> ^M^a i tiB]#^LT^0^<7)iiiaa7tisM#:^^L, §s§i^7-£^ ik^l*: 

[0 0 6 8] 

B i F e 0O#l9 CBiFeCu O^fflv^lf £ 1 2 nmi:L^Ml±, H«J 1 t 
[0 0 6 9] 

B i F e 0<7)#I9 KB i F e A l O fcJflvMBU?*: lOnmi: LfcjSUJWi, 1 t 

[0 0 7 0] 

B i F e 0<7>#9 CB i A 1 0£fflv>JjgiP£ 7nmC Lfcj*UsW«\ ^g£fe#!) 1 t TO^ 
[0 0 7 1 ] 

B i F e 0<D#»9 CBiDyFe 1 7 nmi:L/iM^li, 1 t 

[0 0 7 2] 

B i F e 0O#»3 CInFe 0£JB^)j§IJ¥£8 nm(:L/:*M(i, flMtflJ 1 ITOfc 
[0 0 7 3] 

MtU -C*StL*fe3(fO#»)^ Oft 2] •e7F$*L*fe3R&JHv>, i 1 ff)Iicoi)f ^ 
1 2 nmfcLfcj&Jemtt, HjfetfO 1 LT«W«>iiiaSjtfB««E#S:f^J« L, IE 

Sot, *Hifc0!-ett, B i FeOlIi: [ft 2 ] O^T«*rfl-*ROW*0*i»4X«fl6 
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[it 2} 




M = Ni , n = 2 



[0 0 7 4 ] 

Z n S-S i O2 (Oft)CA 1 NSrfflv^ % 1 (DM-Wk^WM* 1 0 nmCL/cM^tt 

{£8B&#1£ £ mMlT Z>z\t ifi-C § o 
[ 0 0 7 5 ] 

mmm 1 0 

ZnS-Si0 2 OfDi:Si3N4 £fflv>, $ 1 «H(Dlf^ 1 0 nmi:Lf:M 

* - «iaa#tt * ns-r * - 1 ^-e § * 0 

[0 0 7 6] 

HJfcfli 1 1 

sgrtSI (*«$5 0nm) *^T1-*#'J * h**±K 0 . 6 mm) „ 

XAy^Stfflv^ifl 5 nmOB i F e OSI (»— tiU 1 0 0 nmOZ 

n s - s i o 2 mm (m~<7)Mm) imxatm t^ 0 

^>fZ n S - S i O2 aMRtf>±fc. 1 5 0 nm<7)A gSWS, 

±IB#E««#K*tU ^UPlMf'e, fl£3fe*>=HBiE»*lTofco 

(RF Level) ^ § < Wfct %> - t < . fcv^pjKfc^rU j£v»SB»/<9 - 

[0 0 7 7] 

1 2 

B i F e 0<7)#l9 tcB i OifflK §|!¥£ 1 2 n m b Ltz£M9Ut, MMM 1 

ffilE#2 004-303682 1 
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MK. *^JSffilOiitEa*fB»«E#J±, *EiStO»^2 5 (%) <!:il5<. ifegg 
1BJK<>&7 0 (%) fcv*"9ffi3£»K£#L"C:v»rt: 0 

IC, 8 0°C8 5%RH. 1 0 0Hr^^^^£Mt^ 7-*>f/^y?^, 
yx^7y^Hi:, *ittbn*rt*0. 7 (%) ftTt\ 

[0 0 7 8] 

Hifefll 1 3 

B i F e 0<Dftt) iZB i 0«rffl^7t^nt±. 1 1 i: R«Uc LT^^OiifES 

mk. *iiife«oiaiaa3tiE»«ifl£i±*aE«i^©Ri*^ift2 5-3 o (%) t«<, 
tituno (%) 4:v>9«i3E9ia£**UTv^ 0 

[0 0 7 9] 

mmm 1 4 

«5 0nm) h*#UiK 0 . 6 mm) „ 

X'tyVlfc&m^-cmms 0nmOZnS-Si0 2 &§g OfcSS, ZnSiSiO 

2=70130) BixFey O (D&f&fr h * -S * - 7 'y h "km^X (x. y itW^ 
tJt) , If 10-15nmWx, y O^^I.B i F e Oil 

■^v^\ £B i FeO*R©±C, huK Oft 1 ] -CS§^-6fe3(E^?,«r4^r«#fl.»JR 

ilfHO nmWAgPdCuRiti, *tti»«fl:S!*H8#' £ * £ R*» 5 M mOfH 

±iE3fcffi«fl6#K*tU AOl/*"ry*I* (ft) lOtf^^ffffitiDDU - 1 0 
0 0 ($tS I 4 0 5 nm, NA: 0. 65) &J|§V*t\ filTO^ftt, ftJfcOXfMEflfcfc 

<iB»an*> 

• : (l) 8-i6fi, (2) i-73£W 

• : (1)8-16 $zm(o®& 

1 T= 0 . 0 9 17 (fit m) 
ii"7-^g3T= 0. 2 7 5 (^m) 

(2) i - i^.m<om^ 

1 T = 0 . 1 0 2 6 (ju m) 
fl-7-^g2T= 0. 2 0 5 (^m) 

• fB^&iiJK : 6.0 (m/ s ) 

• «*Hb : ;-vH35^f 

|48Hx/ (x + y) tzfyf (<r/Tw) IH 4 9IJx/ (x + y) fc 

^(Modulated amplitude) &0\Rlt^<DP^#£i$^^|£^&£ 0 

HU @4 9 0^PJ^(±, 1 - 7^P^^v^ci#^<7)'fit-e$)^o ttz, EI4 8, 14 9<9 
iix/ (x + y) IJ, 0^liFeO^10 0%, l<0«^liB i 0^1 0 0%t* 
* £ t irffi-to 

JSJLt<Z>*&*:&»&, RxMyOWMT-^WS^ (x, y tiKT-SUfc 

) , x/ (x + y) ^0. 3 Of&BKjSV^T, & v y * #tt^8"C # > ^Oj^P 

[0 0 8 0] 

Jttfcfll 2 

($i$5 0nm) ^tt^^'J^-'f^-Mfili: (l«!f 0. 6 mm) . 

miE# 2 0 04-303682 1 
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FOM- 5 5 9 (Milttl7^ny7^» frhtt h^mmmWk W*M&J?&8 0 
nm) ^f^-^CiotML^ J^-eoJ:^ y * «fc *K III 5 0 

FOM- 5 5 9 («ilttl7^oy7->) H\ «MOiifBM7fcffi§i$t#: 

±is7tis»#^*tt, mmmi tmm<D^i^\ mm* n^fzo 

%<Dffi^ m 1 tZ7fi1r£ 1 IZ^ mm/*?- l l . 0mWty';WlO. 
Itfi * f IJ # ? L , H K ^HStft-ftJI JK Sr J- * y - ^ -C ^ v » 55fE L T ©Wi^AFM 

hi 1 8 ktf-tj; -7 c, w&h? y ? i<zmmLtzmm'?-?<D%z%z-i<z£-ox mi 
$<dm) , z<n>um~?-? <t *> i>mmwizfti l ztzM2fttzmB'?-?<?>$ijfmm mis 

tot, M^^^JS-fb^ti^ij-c^^i fc**W^>*»»w*ofco 
[0 0 8 1 ] 
Hifcfll 1 5 

Sl*)?t (Il?5 0nm) ^tt-S^'J^-^-MtlC (^£J? 0 . 6mm) „ 
ifc 4: Jflv»"Cilffl 2nm<DBi aSibOdfl (#-0»M) , mm 6 5 n m 
OZnSSi0 2 Ifil SrM^Rtt, HMOiiK*/-? y * fe-CMff 1 0 0 

i e aa mzmmfc * l 0 

0 0 (v£fi !405nm, NAI0. 65) £ffiv>T. J^TO^ft'C^OZl'tefa^^fi 1 

• ^mmt : 8-i6^i 

1 T = 0. 0917 (jum) 
6. 0 (m/s) 

#Hft0!fc*5V*-t\ B i a S i b O d mm<D®.J&}£ZU*Mik2*ttz t £ «Efc 1 2 
%J£JLTO v y 9 h ttfzi)^ >ff^ 10^a^40> 3^b^20. 50^d^70<7) 
il(3^T, y7^^10%aT©IM^W:o -eo^OfS^^7 -(4 8 . 5 mW 

ttz, so °c\ ffi^tvus 8 5 %<Dmmrx* 1 o o m m<D&ftu.m*?f^. v y 

US* L 7^*. 7-*^^>V7^li0. 8 % 1JLT. yxjV7 v -y ^ (± 0 . 4 % HT(7)^ 

[0 0 8 2] 

1 6 

Bi aSibOdOftOKBi aGebOd *M ^tz&mU±, MMm 1 5 t mW-iZ L 

x*§£w<Dmmmmmfr*ftmL, mmmmmm^^^tz 0 ^<d^m. 1 o 

ia^40, 3^b^20> 5 0 ^ d ^ 7 0 <7)$£BKi3 v^T . v : 7 ^ j&* 1 0 %JilT<7>$£#: 

£ c t^-ci tzo 

Ztz, 8 0T\ *I*ttIS8 5%<DWkTX\ 0 0 B#^0^#^4-^f 
m&Ltz%£%:, 7-^^y^l±0. 7%J£IT\ yx;V7y^ii0. 4 %y.T<7>^ 

ffitE# 2004-303682 1 
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[0 0 8 3] 

Hifefli 1 7 

B i a S i b O d Oft OKBiaSibFecOd SfilSrfflv^jSC^ti, ^lifeflfl 1 5 
10^a^40, 3^b^20> 3^c^2 0, 5 0 ^ d ^ 7 0 OUBlC jSV^T. v y 9 

ttz, 80t, ffiWSJS 8 5 %<DW%T-e 1 0 0 mmn&tff&WLtff^, v y 9£1t* 

[0 0 8 4 ] 

Hitfaj i 8 

BiaSibFec O d (DtgLffcit^: B i 3 S iFe 4 Oi 2 U, F eOft«9KA 1 , 
Cr.Mn. In. Co. Cu, NU Zn, Ti £ * Jl-Ftlfli V»fcj£J8l*U±, HJfcfll 1 

, t*<D7tm* F e Oftfc> 19 ^fflv^T & v y 9tf 1 0 %&T<Dmfc1f s &htLtz 0 ^O^Ofe 

ifc, 8 0t\ 5%<DW&T~C1 0 0B#fflO^¥l£J^£fi 1 V^ V v 9 '£VC* 

iSLf:^, 7-*^f^>;'^in. o%j^t\ ^ ^^y^ y 9 no . z%\>xt<d% 
ffcfcS*ofc 0 

[0 0 8 5] 

Jt«« 3 

Bi a S i b O d Oft 0 KB i i F e 9 O i 2 fcfflv*fcj£J!Jll*1-«\ 1 5 tmtitK 

40, 3sSb^2 0, 5 0^d^7 0^)iii:i3^T, 2. 0%JaT(OW 

L*U 8 0°C, ffi*Ngj&8 5%Of^Ttl 0 0HK^§^i^ffv\ i?y9'£it 
Zm&LtzffiM, 7-*^fA;Vv7 ?ti4. 8%, yx*7y'^li0. 9%fcv^7v£ 
fc#ffc£^Lfco 

[0 0 8 6] 
^#|J 1 9 

(||?5 0nm) ^*-r^*°'J M£«±K (MfO. 6 mm) , 

^A^ft?:ffl^tl)f 6 5nmOZnS-Si0 2 UPM (**WT?V>^ J|-<0#Mo Z 
nSlSiO 2 =90:i0) fcfgttfco 

<DlI©J:i:, B i ^-r? FtFeO^-y? h (*ftJSF e 2 Os ) £/B<^ 
X (-jt*^y9) . mmi 0 nmOB i F e OHJgl (^tf^-^)Il) B 

19^3 On m) tT>n- hftCiotMU It:-?"<7)±i:A^^-ftT"I? 1 5 0 
nmCDAgNdC uSIfi, MifftSW^ <b & 5 ^ mOftM fctettT* 

#§ W O ill ESS jtlBS«E# & ft* L tz 0 

few - -if ft ft tc (J IRJR*»J& if £ V^#f4t? * * o 

0 0 G&JI: I 4 0 5 nnu NAI0. 65) £fflv>T. J£JlTO*#-ClES*firo 
OZlfifSil) o 

• ^P775£ : 8-16tl, 3 TfS-5-OilftjSLKS 

• RftlfttfK I fgv-^I (3T) = 0. 2 7 5 (jum) 

mtHf 2004-303682 1 
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• Ifiil^S : 6. 0 (m/s) 

^■Olg^:, EI 5 0 IC^-T i -9 C, F e O^-y? h ?^7-H*tU B i 9- 

Yv h<DX^y f/SV lit* v y *7&*;k*BK&< 4 & £ <h rtn*RT § fco 
&£>H 5 0 ^Oji^lJti, B i t F e 0<O9—¥'J V iZfrlftzX^y 9^1- £tf1- 0 
iO^x*'*? * ^f^frfcJIIti. B i x F e y 0Ojfflj£-C^1-£ ttf~e& Z>fiK 
Z<DB i F e Omt. BitFe Ofrbte&M&W). Xi±B i „ B i 0, RIFF e Ofrt> 

tot > z<Dnmm<D%;%:frb. b i t f e o a* xtiB u bio, s 

[0 0 8 7 1 

JiJL±, ^#&s#!) 1-13, RlTJtieW 2 ftfc^ZHMBSTN *eSPO|BS*JKT|B 
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• ^P7J5£ : i-7gem 

• feilS-S : fg"7-^g2 T=0. 273 (/< m) , 0. 261 

(/um) , 0. 2 5 0 (^m) , 0. 2 4 0 (/urn) „ 
0. 231 (^m). 0. 222 (/um) , 0. 214 
(/urn) „ 0 . 2 0 5 {ft m) 

• E&R&BE : 6. 0 (m/s) 

[11 9 til h 9 y ^#SME»Wf<0^ y * U/Tw) <DE§i^7 -«14£tf U El 2 

£**, jfc««2oiiiaai*Eaa!t#-eii> 2t = o. 205 (^m) •eoE»i±fr&;L 

ttfrotiifi (V? ^Wj^Ffll) , ^^OiifBSTfclE^^fi, 2T=0. 205 
m) kte&BM&ft-e&oXii (1 h77^o*OlEg) „ E»'*7-&7. 4 (mw) 
T% vy* d/Tw) 13. 3 (%) v»-? #NtK.gJJ - ^ ^ § fc (E5 

*«**fiv>#^{±, £lfcjjr*-J:-7fc, #3fcl»OiIES:fcE»#IE#fcfi£3lS [tt«0I2] co 

[0 0 8 9] 

Hifefli 2 i 

^IfeWOj&EiHjfeEStSflt^^Saittt^SEI-*^:*, HSiifll 1 TffcJifc L fcilEfflftES 
fllflsfc, it«W2 W*Lfc5iES*E»«E#Offiv-^^jfitg^oJt«*tTofco 

(2T) OHi^ff &ofc 0 

<Eii*#> 

• : i-7tn (ill, 2 t^— ^-**>e») 

• Eil^Jt : ii-7-7l2T= 0. 2 7 3 (//m) , 0. 26 1 

{fx m) ; 0. 250 (// m) , 0. 240 m) . 
0. 231 (/£ m) , 0. 222 (/* m) , 0. 214 
(ju m) , 0 . 2 0 5 (// m) 

• IB^iiJK : 6.0 (m/ s ) 

#E»iiliiflEt?Eflt/'«7-*aSx."C*^> ; y (<r/Tw) Sr*i6^:«lf*, v-^R 
(2T) «tLtI2 10J:^^M^ti/;o 

[0 0 9 0] 

Uttffll 2 2 

*«W©KUOi6ES*ESa*^**frtt*ttKi-*fc<>^ *»J1 1-effrSLfciIEiS 

o 

&*5, ES^frttTEtc^-rao-e. %&mxh s ?-TV<D&w$:m®r?zti*>. M^-mm 

(2T) ©E»Srfr*ofco 
<E»*fl : > 

• mmjj$: : i-7ti (iiu 2ti-7-^«es) 

• EMS : ff-7-^g2T= 0. 2 7 3 (fx m) , 0. 2 6 1 

(^m) , 0. 2 5 0 (^m) , 0. 2 4 0 m) „ 
0. 231 m) . 0. 222 ( M m) , 0. 214 

fcBSE# 2004-3036821 
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(/u m) . 0 . 2 0 5 m) 

• mmm& : 6 . o (m/ s ) 

^•ieil^iiS^f5iS/N°7-^^£T*/hv y ^^g U/Tw) ^^ti6^|S^, 
(2T) tC*tLT[H2 2 OJ: 9 ^IS^^t <b *t£ 0 

[ 0 0 9 1 ] 

2 3 

m\*im (Ii§5 0nm) Zmi-Z^') h**±fc (*«JP0. 6 mm) , 

*j£&JB^-CilJ?6 5nmOZnS-Si0 2 #gg (*^-ev^ ^Hco^M) , 
M/Pl 0 nmOB i OifPil ($l|iB-ea9f-^II) ^<D±Kmti lit I 

1 (WDfS3 0nm) tf> =r- h&K J: o 
Tff^L, MCfOiCAA-; 1 5 0 nmOAgSltl, ^£^tM#lli#> 

e> %z>mmm 5 ^ mo^im srtstt r^n^oiiSBM^fB^^S:^ l fc„ 

±E#ES*lft:fc*tU ^f^I* OHO 0 
0 0 !405nm, NA:0. 65) &Jflv»t\ ^TO^T-fBil^ffo tz 

<7)-<ifeii) o 
<E»*fl i > 

^P/7;& : l - 7 m& 

Kft£$l£ I (2T) =0. 23 1 (/*m) 

ISil^iiJS : 6. 0 (m/s) 

-eo^m, @2 3i:/TfJ:^(:, j*RBE»WK*3^-C (H4 , ^Jl^J [ ff /Tw 3Tr 
a c kj o — ~H [ff/Tw 1 T r a c kj it 1 h77 ? <DfrU^.*fr% ii« h 9 
y fltmZMVtnt LtzsZM&TFir) . fEgb*7-rt*6. 2mWt9. 5%fcv»5&*ffc 
v y 0%J^_hO^I$J^ (Modulated amplitude 

ISflti X Z> v * \zjz § &|£#|^JE. <b *L1\ ? n * h - * o/h S aSBflb&^ST |T^5 
- i: 75*^-6 o 

[0 0 9 2] 
Hifefll 2 4 

3 fcH#Oitffiffljfcffi»«#*ffc«U (2T) Ofi$£0. 2 

2 2 (^m) t Lfc£Wi> %ffiM2 3 ITOOffi^ll^fi 1 o tz 0 

Z<Dm%z, 124 IC^-T i 7 il^cISil^ (H + O/L^l [^/Tw 3TrackJ 
#f.o r^/Tw lTrackJ f± 1 F7'7 ^ ^^fBil^T * SRO h7'^ 

tt*IE»^SIfc L^:3B»*m-ro ) K*3V>"C\ |E«^7-6. 8mWf9. 5%tv^& 
ffty 7 ?m.iF%biX, ^06 0%J^±O^flg (Modulated amplitu 
de) Zm-TZ. &Z.k1i s -e£fco Ztz, 1 hyyftmt 

[0 0 9 3] 

HJfcfll 2 5 

&gfcffll2 3 fcra«Oiaffia*E»ISE#S:ft»L, ftSS^-^ft (2T) <7>;R$£0. 2 
14 (^m) t LfcJUWUi, ^M15U2 3 fcra#0|B«^««rffofc 0 

■^O^, IH 2 5 «fc 9 fc, ^Mie^SB (Hl^^iLW [<r/Tw 3 T r a c k J 

#BBo r«r/Tw lTrackJ l±H7 y ? (DfrtZMZft & MK*> h?^ 

tt*fB»tfc8Ri: L^fHSSr^-fo ) v^T, |Eg^7 - 6 . 6 mWT* 1 1 . 4 % <h v> 9 

ffitE# 2004-3036821 
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y 9 ULiP&htL^ ^06 0 %J^±0^pJg (Modulated amplit 

u d e ) zm-tz. &tft%-mmm&znijii- & z t # tz 0 tt:. 1 h ? ? * gs» 
t mmmtz x & v ? ? § ^imam ^ ti-r , ? v * \ - ? <o/h ztetm&nmx § 

[0 0 9 4] 

^i&^U 2 6 

^^!I2 3 <h|WI#Oiil£S7tfS§i^#^^ML, ^M^-^S (2T) Ofi$£0. 2 
0 5 (,«m) t LtzWili, Wl2 3 t |5]*i<7)fE£i|g!$> ^fi 1 o £ Q 

^<7)^m, 126 izm-t£ 7 H> ii^lEil^ (HtfO/L^J r ff /Tw 3TrackJ 
#fiS 0 ^fc r<r/Tw lTrackJ lil h77 9 O^fEil^T & SI<T) 1-7^ 
(±*l£fl^t L7t|eii^^f o ) HiS^T, |E£1^7-6. 6 mWT* 1 3. 0 % <h v» -9 
&#F& v y ^f^ftfe^ ^6 0%m±<7)^PJ$ (Modulated amplit 

ude) zm-rzs BLft%=.m.um&&zn$L-rzzt&'c£tzo ttz, 1 h^y^iBs 

Jt«C^J2 OiifaM^;ffi^S#T-{i, 2T=0. 2 0 5 m) "COfB^HtT^x. 
fc^ofcrt* (y^il^i) , *§PJ30iifEMftIE§lM:^(±, 2T=0. 205 
m) fcfc£ia^fef*-C£>oT*> (1 h 9 y ^O^OfEit) „ |Eli^7-£j6. 6 (mw) 
T\ v-y? (ff/Tw) 11. 8 (%) fcv»9*1ir^A»*«*»4i Zt: (BE& 

[0 0 9 5] 

H»J 2 7 

iiufE Cfkl] "C^5a*'fe*^)'ft'? HlftfE [ft 2] "C^$iT.4fe5RS:fflv^jficJSL^Ki, 
23i mil L-C*«WOiigEi!jtiES«t#*ftiS U H*4>fES£SS*SrfTo fc„ 

•e * & hu ten 1 3K/Tt«t9i, Wfe \s - n t WlWM&v^ $^yo-K^t 

JOT********"?** (fit, ±^OT{ilEiiS^«J: «9 o 
lot, B i Oil (M—<r>nWk) t [ft 2] otlfMII^SJo 

*iRJR«IBT?IE» £ fir 9 - t **-C # > «igfE§l^ 7 - * ft 0 . 8 m Wf&T $ -fr * £ 

[0 0 9 6] 

H^fU 2 8 

&ftB (I^5 0nm) h2£S±fc 0 . 6 mm) , 

^•.^^fflv»ti)|5 0nm^ZnS-SiO 2 Il (*«W?v^ *r©3lR, Z 
nS : S i0 2 = 8 0 : 2 0) , JRIP1 5 nmOB i F e 0»IR (*Hitf?^-©f 
I. ^-r? h«(JB i e F es 0 Z , BHR*tiras£>FfB) £JH^l£tt, *<0±H, iff 
IE [ftl] -C^$tL4fe3R*»lb**^r«ti-JH-3»R (¥^IH^3 0nm) £*bf>=r-h 
ftiaotML, !Cf©±[:, ^ty ^ffiCi «9 flUff 1 5 0 nmOA g£#t«, 

[ftl] <7)-fe^{±> ^<7)DVD-R^DVD+R(:ffiv^tL^M-C*^ W 

±EjfciEfflaiE#:HitL, A'^f^II (80 »$>#7'>r ^^fFMfDDU- 1 0 
0 0 (ifcfi :405nm, NA:0. 65) ^fflv^T, J^T<7)^#T|E^^1to (t£* 

• : 1 - 7 $M 

• lE^^JS I flv-^fi (2T) = 0. 2 0 5 (^m) 

ftfiE#2 004-3036821 
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• mmmm. : 6. o ( m / s ) 

-e<7)|S*> [13 5 lli/Tti^^ ^lEMSHis^T, fE§f^7-7^7. 5 mWiSif "C 

^r-fglBflirttt^^^-r^^t^^iTt (B^7-(20. 5mW) o 

ttism^vyFLm [e/Tw] {ivy ?1I£^U [Modu 1 a t ed amp 1 i t 
u d e J fi^PJ^£7F-f o 

[0 0 9 7] 

AaT<7>fljf&$l2 9-3 - 5t1t ^lglfifl£fi 1 & o fcfll £^-r o 

^M#U 2 9 

Sfffi^MDDU- 1 0 0 0 G&fi I 4 0 5 nm, NA : 0. 65) £fflv>T. ^T<7)^^ 

<iE§i^#> 



HE3 

fEit^-^ 



^;£-fe;i/;R = 0 . 4 7 (ju m) 
3. 5 (m/s) 

1 o<7)M^-^- ? 7 oco^^^Ilx^Wiov^TfEflL^:) 

Ill 2 7 K^-fJ: 9 (yJi-Z y ? U>*J) < (^PJ^fi6 

10 0 9 8] 

J£«C0!l 4 

D D U — 1 0 0 0 m-S: :405nm, NA:0. 65) £ffiV>T, &T<D0ki*-£\ 8 IS 

• lEIl^Jt I ^-fe^ft=0. 4 7 (//m) 

• IBil^iiJ^ : 3. 5 (m/s) 

4L, Steles ^^ogEKia***;*^ < 4 fc*5v»t\ .f?£l^;i/j&*ra- 

v) < & 19 (ggp/tf± 2 0%) > ifcSNR tHST L £0 

mm * to a* l . h k *r«*t*n»K «: i ^ y - ^ -ctjfe v»« l r &«ic® o ^mtm £ A F M 

oMIEil^-e [ (d) ~ (f) 1, i*»"C4^|B»v-^BlOT*3&«»^Lri5»), I" 
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(±<£ < IBit^f x. & o fc 0 
[0 0 9 9] 
Hi&ftl 3 0 

#yfc#0 2 9£*3V»T\ 3etr3fe3|c-fe^S:/h$ < L (S.^ff 2 5 GB) , KT©*ttT, 

• flB&tt$j£ : *^-t^«=0. 2 4 (^m) 

• BE&ift&JK : 5.0 (m/ s ) 

• BB«a«* - > : Pg|£« (H 3 1 #bb 0 3l#-fe ^ 5 oic 0 SrlE»U WL 

TfEit) 

@3 lK^-fJ: ? jc, ^pjg (^t5 7n^y) < (^PJ£fi6 

0%J^±) > ^ffi^i;*3v^-c^#^fE^^^;K7)«^#^n/h$^IE^^^-e# 

ttz, zmmzft ^tzmmMmm&vmft&mmmmfrh&z&mmt a g s 

SEM («SmT-Hft§I) CiDl^, 

fcrtTOBT^fc (SEM¥J|-CliW<9*»4SE^* f Bi6ib*t4v»o ffiU IESh? - * o&T- 
£(io # *) Zit&tztbliZ, -tfr-mZO. 2 6 fi mt LXs&mLtz) 0 

flt-Ctt, BiFeOlI (H-OII) , ZnS-Si0 2 (j&-tf>*ll) .STOW 
[0 10 0] 

mmm3 1 

»J2 9 £;fev»t\ &**)l<&* 0. 24 (/*m) t L X\ ftT^^t 8 

• fEfib&i£j£ I 3.0 (m/ s ) 

• IE§l^*-> : ^mu^ois 0-1-0-3-0-5-0-7-oco 

l£l9^LfE£i (B5#I) 

4- SEM (5fe3Sca«^»«Sl) tci^p^^o 
H3 3t±**-fcn/JS*»0. 24 m) NfOS EMft, EI3 4 (±*^-fe;i/ft^0. 24 

£<£>ijg#7&»<b. B i F eOmWlztt^ZtemZZWl Zt%<UmU&%>J&ZtiX£it) 

[0101] 

ttmm 5 

Jt$£#!l4 fc*5V*-£\ ^-tr^S^O. 3 2 ( M m) , S^'O. 24 m) £ Lt, JSJL 

T<Dgcftx~8m<Dg>mzBziT%<?tz 0 

<3E»*#> 

• lE^^iiJS I S^-t^SO. 3 2 (^m) OB#f±4. 0 (m/s) 

0. 2 4 (^m) £>H#l±3. 0 (m/s) 
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- WRtf*9 - y : l"*^ 0-1-0-3-0-5-0-7-0(0 

*«9igLgEa (H5#bs) 

H3 5f±^-t^S^0. 32 {fx m) B#<7) S EMf, HI 3 6 ti»-b^^^0 . 32 
(^m) 0#<7>S£lH-^ 03 7(^*4:^*0. 2 4 m) H#OSEMl&, HI 3 8 f± 

^*-t;i/S^0. 2 4 (^m) lostif-eiio 

# s I^P?££S:ij-TMA,-ev>&) , m3 8 iz^-tx o ^^^/^(PH* & 

(03 4 hJt^) kioTLiUtm, 
[0102] 
3 2 

H*«2 3-CftJSLfeiilESjtSaS«H*:JC*4-L, 0 . 2 4 ( M m) t LX 

• mmm& : 3.0 (m/ s ) 

• Ififl/^ - > : 0-1-0-3-0-5-0-7-00 

m*)&mm (H5#d 

EM (MISTIftl) UilJP^feo El 3 9 liHs^-k^ftTFO. 2 4 m) B#0 S 
EMft, 04 Oli^-b^g^O. 2 4 (^m) B|(9S4ift^^o 

B i O It® Kte* ifc*<ffiSaJ* , J^jfi$^-c*«) 

STSB (^^-"TfflS) £#H»ffi»fcffofcj& t , it IS! SB (?>K) KfcH«fcfBSj&*fTx.rt:o 

[0103] 
Hjffiffil 3 3 

£fiSS (liMOnm) h£«±K 0 . 6mm) . 

^^?^ttS:fflv»r(W5 0nm©ZnS-SiO 2 MR (#H9J"Cv>-9 Z 
nS : S i0 2 = 8 5 : 1 5) , iH20 nm<7>B i ($Hitf 

hfflJctiB i 2 Os ) ^<?)_h^ fflfi [ft 1 ] "^StL&'fe^'b 

*4*r«*ffl-J»R (¥«l!)2 5nm) If >-a- hftfc J: U m^^r<D± 

fc, J*/-?? *ffiKJ: Oflgjg 1 5 0nm©AgRiti, *51»*«fta#ffi:fre>fcSIIJg8j 5 

few - *f li IR JR**Jfe ^ * v»«-fl-"C & o 

±.mmimm&^ttL, ^^x^y turn oho i^f^^ffigiDDu-io 

0 0 (»« I 4 0 5 nnu NAlO. 65) ^ffl^T, VXT <DM*xmWi7 ^tz (flgjR 

•GftttfiS : **-fc^g= 0. 2 4 - 0. 3 2 (^m) 

• IBfl^ilJS : 5. 0 (m/s) 

• |B§1^ 9 — > : 7>yj»s*9 — > 

mmu£.<Dmffli±, &<oj:m <n - (3) kie«$*it^*3:# • ^ft«rfflv»7t„ 

(1) A. Shimizu et a 1 . : "Data Detection u 
sing Pattern Recognition for Multi— level 
Optical Recording", I SOM 2001 Technical 

miiE#2 004-3036821 
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Digest, Taipei, Taiwan, (October 2001), 
pp. 300-301. 

(2) K. Sakagami et a 1 . : "A New Data Modu 
lation Method for Multi — level Optical Re 
cording", IS OM/O DS 2002 Postdeadline Pap 
ers, Waikoloa, Hawaii, (July 2002), pp. 

5 4 - 5 6. 

(3) Y. Kadokawa et a 1 . : "Multi-level Opt 
ical Recording Using a Blue Laser", ODS 
2003 Technical Digest, Vancouver, BC Can 
ada, (May 2003), pp. 294-296. 

i tz&m.%ZB.V>WMK & SDR (s i gma to dynamic range) £ 
m^tzo SDRtt^fcOjS (1) X~1£tbh*lZ>m.X«3bZ> 0 

mi) 

n 

Z Gk 

SDR = — — • • • ( i ) 

DRx n 



£fz, ±IE5:mnfH«$tiTv^ J: 9 K> BER (tT y \~ zsLy - V- \ ) if 1 0 " 5 VX 
T t & & I fiil^H^S Zti&fztblZlt^ SDRt±3. 2 %VXTX% < T(±^ htt^o -Oitu 

^•^^-fe^S^^-r^ieii^a^H 5 3tC^L£ Q [Required va 

1 euj t±, S D R<it07KS^^1-o BP*>> ^O^f f i Hfiv^ 

-C^-So EIt^^ J: 9 fc, ilicISitfB^^v^TS DRt5 ? 3 . 2 %JilT<t i^Oli, ^ 
-t^m^i^O. 2 4 ^ m J: <9 ^ # ±§£"C& «9 > *fP^§£liM^*j- L T 

^•ffilEfl^iiffl-r^^ fcKJ: 19, ^KffO. 6mmt»l!l/>XNA0. 6 5^^r> 
XtAt^ot^ lEil^S 2 3GB Jil_h (ijiJt) £v^^^i£^-?:§;£>Ifc^ 

1«I|0. 6mmtifil/>XNA0. 6 5 £ffiv>£->^ f At\ lEil^ 

iE§t$;#i-*j- Lx^immzmm-rz ztizx*)^ mmm 3 0 g b ja± tv^ 

2 3 GBl<zm7£.-f2>i><r>Xte%:^o 
10 10 4] 

mmm 3 4 

mmm3 oizis^x (nv-tbmmm 1 <ommmmmmzni.x) , ^-oit^^Mo 
03 tLtz&wvit. mm^mmmmmfa*ftj&L. mmmzm^? -yztzmLtz 
o ^(om^. nmm3 0 t&i2Mm<cummzznz>z\ttfx£tzo 

[0105] 

Hifctaj 3 5 

nmm3 ok&^x (w^mmmi^mmmmmmzttLx) , ^-o^i^^v 2 
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[0 10 6] 

3 6 

%ym i -eft* l timimm^mmm-ti l > *«v - * ga ? o . 2 0 5 ^mt^^»fe 

ftHflS-ePR (1, 2, 1) ^*fflv»TESS^4:ffofco 

PRMLH-effL^f, BER (If y U- h) f± 1 0 " 5 t •) s£# 

[0107] 

Hftifll 3 7 

EiI»PR (1, 2, 1) ^*fflv»Tffi»#^*ffofeo 

PRMLMtifL^f, BER hi7-k- h) (ilO" 5 ^J:^»)if 

[0 10 8] 

Jt$C#! 6 

jtiew 2 -eft* LfciiiEa3fc8EsaK#n*r u mm-?-? o . 205 / «m£&£f2 

»j»«JK-CPR (1, 2, 1) ^^ffl^Tf It 

*<z>is*. iint^-fiife^K is tt ^ v y 9 fFfffi-e t± v y ? m# 2 0%^i£> prml 

Lti&m. BER (kfyhJ^-U-h) & 1 0 _ 3 £h & 0 > iOSES»* 
[0109] 

njfcfci 3 8 

^SMifaj 1 L fciilEffl3fclE»«IE#OiRJR^s Q i jUJte L 0 JM*W K *i > «ffiii« 

froRjt^Rtaift^T'SrWjeL, 1 -R-T*4«S:iRJR^Qfc L7k (H4 14 , ^X) 



&m&nmi&b#ft-eib S7?ny7- >it&%oZtizm ltv^ rtrmo cd-r o®jr^ 

Q (H4 1*><7>Z) JtttW2-e^Lfci&iES3ti2««IE#0«RJR^Q (B4 l^Y 

y ? e y f^iif^i#-c\ mtL^-^'nfc^mmmm-e&mmtk'c § £ tuir 

^#&H^<7)iIiea^:fe§l^#:t±, 5 0 0 nmlJlT©^, #i:4 0 0 nmO 

q $ v* c t $ £«, 

[0 110] 

3 9 



H*fe0l3 8|W|#^ ^M#!l2 3 WlSLfeiiaES^IEftaEftOiRJR^QSriWjeL^o ^ 

L/c (14 2 tf^W) o 0 4 2 tp«0Y, Z itmMM3 8 t^-C^S 0 

^^<7)iiiea^cISii^#:(±, 5 0 0 nmJUlTOilfcRJ*, 0 0 nmO 

[0111] 

HJfcflU o 
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Hifi^l 1 t Jt«« 1 -eft* Lfcj&Kffl*iB«ji#o|ES«859** F I B (MSU * > \£- 
Ajpx^®) CloTML^ :^*TEM (SSHT-KtRit) f«ILf:. 

--elEitt/c^) OSBSv-^fflJ-Ctt, HI 4 4 tCT^-r J: 9 B i F e 0Mmtf±£ < 
fit, ft«S*ifcJ:?fclB»v--*fc$ro-C;i3iK v y * co 

-7j> mmm i offi^-^g&ti. m 4 3 iz^-r x ? »c BiFeonc^i^f 

ttz. mhiMZ, B i F e OMm (*-OJ»K) £ZnS-Si0 2 S!& 
[0 112] 

nifeflu 1 

Hifc0!l3 1 -e**-b^{£*:0. 2 4 m) LfclESfiS*^ ifOJ: 9 fclKJffifcafe^ 
^tfK$ft-C^^^^, HM^J4 0 fcHflMcLTF I B t TEMtlfiSLfc. 

, BiFeOitZnS-Si0 2 /fO»/h^f^ B i F e Oft Z n S-S i 0 2 H# 
ffi^^BMIt (Hff«o*t»0»» • • KIR) JCJ:oTE»^-^**^lK$^"Cv>4C 

[01 13] 

HiftA! 4 2 

(if?5 0nm) ^ft^'f'J^-^-MtSii: 0 . 6 mm) „ 

^^y^ft*fflv^RJPftl 0 nmOB i OHDH h£Hj£(±B i 2 

0 3 ) lOOnmCZnS-SiOzil fcJIUfc»«Lfco 

^•CZ n S - S i O2 *filO±e J*/^ ^ vi-eMW-J 1 5 0 nm<OA gEWi, i? 

iOitiEiljfeiBaSflttC. v-^g^O. 8 9 (^m) 0#-ffl»IIE»S:lT*V^ ^ 
i&#!l4 0 fc|nl&K LTF I B tTEMtfiSLfco 

fO^, @4 7 t'^TJ: 9 (0 4 6 fi*|E^OT EMft) , BiOlhZnS- 
S i O 2 I<7)t/Mf, BiOltZnS-S 1O2 IfffiO^^tffc (PIS©t*f©j§ 

KM) cio -rie^ v - * 5&*j&j£ $ tLT i t # tz o 

[0114] 

[mu fe*<D^mmi*tmmtLfzmmmmmmzt5tfz>, tt^o^i 
* ® o« t tenuis t o m% * m 0 

^tt^i < ran**** - 1 zmw-rzmo 
1 m 3 ] ^ co iiiEM^ieii$^ K&ifz mm.m <o mmm* * a f umm l hi 0 

[IH 4] fe*<DX?4 X^l l Z£&r-?^(Dmi'*mM1-Z>tzt6<Dmo (a) ; 
IE«1-^iflWR-C*-6IBS^'-^o (b) ; (a) K**]fcLfcgB»JlHBo (c) ; ft 

iE»«#tc^ia$fL4gE«T-^^o (d) ; (c) mim^-^n^n^m^-m^ 

o (e) ; (d) M«Lf:Wio (f) ; mVcMM ( 

e) tsutt ^*Sr*fetn Lxnbti&mr- ? 0 (g) ; zif-^ (f) £nr 
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[ins] ^mimzistf zmu-?- ? <vm±Mo 
(b) o«^n#£^#T£^i-m 0 

[S7] 3 o <7)iiiE L -te ;n: « £ ±# 1 1" £ ffiil^ & MtfZ L tz^Xlb o X 

T^^^Svnc i^s^s-^-o^fb^^L/ciiio (o) ; Me'-AS^^1-|2lo (a 
) ; 3o<7)^;W^B£3£#£1-&fE£l^-^ HMLtW^/Ttfll 

o (b) ; ^f^nif$^^£^1-mo (c) ; fl^TWfK^^^o 

(e) ; (b) (c) (d) <Dm^^Whtii>n±iE^i7fsirmo 

ims] mz*B£fcti-z>tm-?~?&m@iLx 7 ^m^ntzm^-x^^x, ieii 

BO^^Oiiv^S^f-^^M^^^L^HIo (o) ;ff4t'-Ag^^fi 0 (a 

) ; iSM-r^. 7 <><7)^)\/i<zmzz±fat^&tm^-? zmfcLtzmi-ZTji-t^wm 

o (b) ; ^ff^n#$^^^«^^l-[Uo (c) ;lfof«ff^v^o 

mmm*7f;i-mo (<n \m^<o^mm^x^^mom^^mmm^^-rmo 

(e) ; (b) 0*#^t#^£#£#^£7Fl)-Elo (f) ; (c) (Dm^-^hfi 

z>&±m^-*7jiirmo (g) ; (d) <Dm^^hfii>n^.m^r^7r-irmo 

[HI9] P RML^^Uct ^x-^m-^-Ott^-^I^B^-r^/c^OIUo (a) ; fEltl" 
^§1t$K-c*£fE£lT-*-^o (b) ; (a) \z$m^tzUnmZo (c) ; 7tfB» 

m^m^ft^m^-^¥\o (d) ; (c) mzm^-fm^nttm^mto (e 
) ; (d) os4if«i^^BtPR (1, 1) ftmzm^^xmkLtzm&o 
mtmto (f) ; (d) ^4i™^mt-PR (1, 2, 1) 
^xmtLtzm&omtmto (g) ; (d) os^i-^^^^bti-ep r (1, 
2, 2, 1) ^tt^^^r^bL/ct#^<7)^b«o 

im 1 0] I ^^SO^|EM^IEii^!«#^i3tt^fE^-^0*«^mtS^f-^ 
[mil] i&i£m<vmmmmmmzmwttft ^tz&. m^*DcytzmMLtzm<D 
[mi 2] ^^o^ieM^ie«#tc^tt^«^fi-o±TO^tiEOT^fio 

[mi 3] ^i§B^trv-9 ritttij ^ift^-f^^oiio 
im 1 4 ] itmm 1 oiiiEs^iEii^^-'iiisii^^f o^^m^^i-m 0 
[mi 5] %mm\<Dmzmit%mmmz-mu%*ft^tz&W;*K'fm 0 
im 1 6] ^m^o 1 titmm 1 o^ies^ie§w£<7>v * zstrnttzmo 

[mi 7] ^0Ul fcltf^J 1 OitfES^IEil^o, ^^-x^tfEii-7-^^0 

#£it-^ 1^ ^ a> * itm Ltzmo 

mi 8) 2 <Dmzmmmm®-<v&®Lmm<Dmmm z a f m-cmh l fcia 

o 

[mi 9] nmm2 ovrnzmmzmmi*-^^ mm-^-t-g: (2T) mti 19 

7 ^|Eilt7t^Ov y * U/Tw) OlEil/^7-^#1*^iJJSL7t^m^^i-m 

o 

[S20] mmm2 o(omzmmmmi$^^ mm^-^M (2T) zmt-xmrni 

[m 2 1 ] mm 1 1 Jt^y 2 <vmmmmmi$-^m%'mmmmfcVkzwm l/cis 
*^^-rm 0 

[@22] 1 tJtic^2<7)iilEM*fEilM#O^J^fEll^^^ML7t: 

^*^7^f m c 
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[02 3] nmm2 3<D&umtmmfo^ttL, 2t = o. 231 ( M m) 

iES&HETN v 7 9 {0 / T w) t ^PJS (Modulated amplitud 

[H2 4 1 Hi(li«2 3 0iaffiffljtlE»i|Eflc*C*tL, 2T= 0. 2 2 2 (yum) £££ 
feil^JS--C\ Vv9 ( <r /T w) <h CTJS (Modulated amplitud 
e) OE»/<7-4K#tt*§HiliLfc*t**^*Elo 

[02 5] 3 OiilEM^Ifi^^^ML> 2T=0. 214 (^m) 

3E&3r&'C -7 7? (<r/Tw) t ^PJ^ (Modulated amplitud 
e) OSEft/^-IK^tefcMLfcttfcfc^-igo 

[IH2 6] Hlft«l2 3©ifiKS#E»«EflcK*tU 2T=0. 205 (^m) 5 
feil^J^-e. v 7 ^ ( <r / T w) i: ^PJK (Modulated amplitud 
e) 0|E»/"f7-'tK^tt*Mtfeie**^"t.BIo 

[0 2 7 ] Hifefll 1 ©jtlESjfclE»jKfli:^ StfO^ffilBSSrfrofcjB^Sr^i-Blo 

IH2 8] Jt^H^^a^ieii»tc8jto^itieii^ifo7 , i^^:^^i-iao 

[129] itmm 4 OiaiEffl3tE»«IE#oaMRSglBo3g^ttSg«: A F Mt«iL^@ 
(f) Wo^f^ttf^^fi (n) (W) <o L - L tt/rM 

0o 

[13 1] ^$13 o ^^v^T8Mo#®ieii^tf o^ism^^-riio 

[03 2] 3 0 ©i&IES#iE»*E#OB i F e 0$i<9liM^ SEMtl 

^7t0 o 

[H 3 3 ] 3 1 ©i&ESftEfiUSEflWB i F e Oftffi?>^l*S£ S E Mt?p 

[03 4] ^^J3 10itlBSjtlB»«lt#*»e>»?)*L4SM-^*^i-|g 0 

im 3 5 1 5 <Dmzmmimm#-<DB i f e oiio»tfisEMt^ 

[@36] Jt««5 0iilES*IB««#*»<b|»?>tL-5SM-^«r^i-H 
= 0 . 3 2// m) o 

[03 7] Jttfcfcl 5 OiilBa*aE»«E#OB i F e O^MW^ SEMfp^ 
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